Feb. 2, 1960 W. L. CARLSON, JR 2,923,855
REMOTE CONTROL APPARATUS
Filed Dec, 26, 1957

0 Ut B B
e | e K2
! i

1
! |
] {
t |
| |
! ',\ [
————-—L1 RELAY
y 22

=
2 ® %
2 W 77 4

INVENTOR.

WILLIAM L. CARLSON, JR.

BY ﬁuﬁa‘ ¢ /;w

AT TORNEY



United States Patenit Of

2,923,855
Patented Feb. 2, 1960

1CC

2,923,855
REMOTE CONTROL APPARATUS

William L. Carlson, Jr., Bloomington, Minn;, assignor to
Minneapolis-Honeywell Regulator Company, Minne-
apolis, Minn., a corperation of Delaware

Application December 26, 1957, Serial No. 705,440
10 Claims. (Cl. 315—100)

My application relates to a remote control apparatis
and more particularly to an improved remote control
circuit particularly adapted fot lighting corntrol.

Remote control switching -apparatus and in particular
apparatus which uses low voltage control circuitry is
known and has been applied to various applications
inchiding lighting control. . Complexity of circuitry from
a cost and installation standpoint has generally precluded
widespread use of the same, however.  The presént inven-
tion is directed to a simplified low voltage remote control
apparatus which utilizes a minimiim number of parts
and a minimum number of low voltage conductors for
remote connection to provide a simplified wiring arrange:
ment which redices initial cost and cost of installation.
It is therefore an object of this invention to providé an
improved low voltage rémote control apparatus. Another
object is to provide an arrangement of this type including
simplified indicating equipment 'at switching points for
apparatus. These and other objects of this invention will
become apparent from the reading of the attached descrip:
tioii togethier with the drawings wherein:

Figure 1 is a schematic ciréuit diagram of oné embodi=
ment of my mventlon,

Figure 2 is' & schematic circuit diagram of ‘a second
emboediment of the invention, and

Figure: 3 ‘is- a schemadtic circuit diagram of & third
émbodiment of the invention.

My improved remote contiol apparatus  as  shown
schematically herein specifically applied to lighting control
eircuits of the low voltage type with a plirdlity of remote
switching stations but it should be undérstood that any
type of remote device thay bé controlled with a similar
arrangement.’  As shown in Figifé 1; line voltage or the
main power source is adapted to b& supplied acrdss con-
ductors 10 and 11 to a relay device indicatéd generally
by the block 12. This relay including a primary winding
13 and a secondary winding 14 mounted on a c6ré Stitiés
ture is indicated schematically at 15 which:is designed to
operate as a transformer relay in a conventional manner:
The primary -winding 13 is: dire¢tly connected to the
energizing source or high-voltage source: 10 and 131 and
the relay includes a switching “afrangemernt or: switch
contacts indicated at 26 which are adapted:to: connect a
remotely positioned device such as a light source 21 to
the line conductors i8¢ anid 11 for energization: of the
same.  In this improved control circuit, the plurality: of
remotely - positioned switching means or  switches are
shown at-24, 25 and 26. Each switchinig means or switch
includes two. closure circuits as evidenced by the:con-
tacts 30, 31 and" 32, the contact element 39 being of the
double bladed type and movable between stationary con-
tacts 31 and 32.  The switches are equivalent.to. & single
pole double throw type unit which is nermally biased:to
a circuit closure positioned for the contacts 30-and 31
through a suitable biasing means such as a spring indi-
cated at 35. Each of the remote switching circuits have
the same contact arrangements- and are identically.

pumbered and dlsclosed with the exception-of the switch-
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26 or the last switch i the circuit, which will include
in addition a small bleed resistor or impedance element
indicated at 40 and contained il the last switch location.
Ag disclosed in ‘Figure 1, the secondary winding 14 is
connectéd - through a condiictor indicated at 42 to the
normally closed contact 31 .of the first switch 24 in lirg
42 anid from its associated -stationatry - contact in the
normally closed’ position through a conductor 43 to the
similar. position in the succeeding switch 25 and through
4 conductor indicated at 44 fo-the switch 26:  Theé bleed
resistor- or impedance 40 is connected across the switch
contacts 31 and 32 for the last switch i lingé which is
across: the winding through & circdit which is completed
through a condiictor 45 to the opposite side 6f the second-
ary winding 4. In this arrangement, operating any one
of ‘the switches 24, 25 of 26 to the second circuit closure

" position-as evidenced by contacts 30 and 32 for any
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switch position will effectively short circuit the secondary
winding 14 to operate the transformer relay in the well
known manner. This will reflect a change in impedance
in the secondary winding, establishing a current therein,
and will sét up ifi the core stricture 15 a magnetic flux
by means. of ‘which a movable part of the relay may be
operated to operate the switch mechanism 29.  Since the
details’ of ‘the relay are’ conventional, theéy are omitted
hereid for simplicity. A momentary closure of one of
the switches will operate the transformer relay and upon
teledse of the same & series circhit is made for the second-
ary- coil through the contacts 31 add 32 of each of the
switches “and- through the . impédance élement 49 and
condactor ‘43 “which will carry sufficient current to the
secondaty winding to maiiitain' the relay in an energized
positiofi but which' is not" of sufficient magnitude to
direct flux thirough the core structure 15 to initiate the
operation of ‘the relay coiitacts. This circuit for the
secondary winding ‘may be broken at any one.of the
switchies by opening any one of the contacts 36, 31 to
open the secondary circuit aliowing a charige in flux
flow through the coré structute of thé transformer relay
to move the switching means to a non-operative position.
In this® arrangement the low woltage conductors 42, 43,
44 and’ 45 require a .two wire circuit which permifs a
simplifiéd low voltage wiring arrangement with ease of
installdtion” and low cost.  The tse of the transformer
relay in this arrangement. with its own hold:in circiit
€liminates necessity of ‘more complex relay switching
citcuit to'maintain the establishment of the remote circuit
after it i§ initiated. 'While there are shown only three
switching’ pesitions, it should be recogmized that any
number of switching units may be employed. In this
embodiment, indication of the condition of energization
of the remote device may be obtained by utilizing addi-
tional contacts from the transformer relay and connected
directly to- the Bigh voltage line.

-The- second” embodiment -of thé invention . as shown
i Figurs-2; utilizes a separate transformer and a con-

- venticiial relay, the transformer being shown at 50 ‘as
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1n91ud1ng primary. windings-51 and a secondary winding
52. “Serially connected to the primary winding 51 of the
transtormer 5¢ is'a relay energizing winding 55 whose
core structure details are omitted for simplicity. . It will
be ‘recognized that ‘any conventional relay may  be
utilized hereini and that the relay will include a switch-
ing contact such as is indicateéd: at 56 which connect the
remote” device: 21 to be controlled - across the source
of power ‘or conducters 10 and 21. In this circuit also
the. remote switching. devices 24, 25 -and 26 are utilized,
the  device 26 having the bleed: fesistor or. impedance
40 included in parallel with the stationary contacts
thereof to compiete a series shorting circuit for the sec-
ondary. winding 56 of the transformer which 'is con-

. -nected by the conductors 42, 43, 44 and 45 to the sec-
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ondary winding., - In this embodiment the transformer
relay has been replaced by the separate transformer
and relay but the secondary or low voltage circuit is
identical with the embodiment of Figure 1. The small
transformer in the circuit will normally have a low
resistance coil as its primary coil which is series con-
nected to the relay coil, the relay coil also being wound
to have an appropriate voltage current characteristic
compatible with the transformer. When connected to
across the line conductors 10, 11, the primary impedance
of the transformer is high and the transformer rides the
line with excitation current only and with a small volt-
age across the relay coil which is insufficient to pull
it in. When the secondary winding of the transformer
- is shorted, it reflects as a drop in impedance in the
primary winding so that the current flowing therein re-
sults in a much lower voltage drop across the primary
winding.
constant results in an increased drop across the relay
coil 55. The total impedance for the primary circuit
is less, and hence more current will flow from the line
supplying the power dissipated by the shorted secondary
circuit. The increased drop in the voltage across the
relay coil is sufficient to operate the relay to cause it
to pull in. When the switch is released at any one. of
the rerhote switching positions, the bleed resistor or
impedance 40 at the end of the switch string leaves
enough secondary current to adjust the relay voltage
to a point where it will cause the relay to hold in but
also such that the relay voltage is low enough so that
it will not pull in directly if the switching operation has
not been initiated by one of the switches 24—26, In
this embodiment, opening of the secondary circuit at
the normally closed contacts of the 30, 31 of the switches
24—26 will disconnect the bleed impedance from the
secondary winding causing a change in reactance in the
transformer and a resulting change in voltage drop across
the relay coil 55 which will tend to drop out the relay.

The embodiment shown in Figure 3 of the drawing
is similar to that of Figure 2 in that it includes a sepa-
rate transformer in series with the relay coil but differs
therefrom in the inclusion of a small transformer and
indicating light at each of the control stations and the
contact 56 is normally closed as will be further described.
The secondary winding 52 of the controlling transformer
50 is connected through conductors 62 and 65 to the
switch station 64 which again includes the single pole,
double throw switching unit formed of contact elements
31, 32 and 30. In addition, a small auto transformer
winding indicated at 68 having a tap at 69 is connected
at one extremity to the conductor 62 and from the tap
69 through a conductor 70 to the conductor 65 and
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The supply voltage from lines 10, 11 being -
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the preceding embodiment does not drop out the relay
coil 55 but rather sufficient current flow through the
bleed resistor 40 will allow sufficient current to flow
through the secondary winding 52 to adjust the primary
impedance of winding 51 and hence the voltage applied
to coil 55 at a level where the relay will hold in. This
hold in voltage, however, will be low enough such that
it will not pull in directly if the switching operation had
not been initiated by one of the switches. The circuit
for the bleed resistor includes the normally closed con-
tacts 3@, 31 for each of the switch stations 64, 65, 66.
Operation of the relay 55 to the open position is effected
by opening of any of the switch contacts 36, 31 for
any of the positions 64, 65, 66, opening the circuit of
the secondary winding with the bleed resistor and chang-
ing the impedance of the primary winding 51 such that
the voltage drop across the relay coil 55 will not be
sufficient to hold the relay in. The auto transformer
and indicating lights for each station, which may or
may not be included depending upon what is desired,
will normally be connected across the normally opened
confacts 30, 32 for each station and hence be in shunt
relationship with' the secondary winding 52 of the trans-
former 5@. This unit is a very small transformer which
operates to step up the secondary voltage of the coil 52
while the relay coil 55 is normally de-energized. - The
secondary. voltage or the step up voltage from the trans-
former 68, while the relay is open or not operated is
sufficiently high to light the indicating lamp 75 associated
therewith and connected in parallel across transformer
winding 68 to give an indication or light when the relay
is in -an. inoperative position. Once the contacts 30,

: 32 have been closed and the impedance of the primary
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winding changed to provide pull in voltage to the relay
coil 55, the step up voltage in the transformer 68 will
not be sufficient to light the indicating light 75. With
the bleed resistor 40 -in the circuit and effecting sufficient

> change in impedance in the primary and secondary wind-
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contact element 32. In parallel with the entire winding -

88 is an indicator light 75 which is connected to the
extremities of the winding 68. If desired, this switch
indication apparatus may be included at only one or a
few of the stations but it is shown herein at the sta-

tions 64, 65, 66. The switching stations 65, 66 include

the similar switch elements as in the before mentioned
embodiment which are connected to one another in a
parallel circuit through conductors 63, 67 and 65. The
station 68 representing the last station in the line in-
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cludes the bleed resistor element 46 which operates in -

a manner similar to that described in the embodiment
of Figure 2. The operation of this embodiment is sub-
stantially identical to that of the embodiment 2 in that
operation  of any of the switches to a circuit closure
position or a circuit contact of elements 36, 32 for any
of the stations will effectively short the secondary wind-
ing 52 of transformer 50 reflecting a change in impedance
in the primary winding and hence a change in the voltage
drop across the primary winding to increase the voltage
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drop across the relay coil causing it to pull in. The -

release of the switch at any of the stations 64, 65 and
66 after closure of the contact clements 30, 32 as in

({]

ings 51, 52 of transformer 50 to cause the relay to hold
in, this voltage will still remain too low to allow the
indicating lamp to be lit. “Thus with this arrangement
a reverse indication is obtained such that when the relay
is energized the indicating light will be off. When the
relay is de-energized, the auto transformer will have
sufficient voltage step up to light the indicating light asso-
ciated therewith. It will be recognized that this arrange-
ment may be revised to give indication with the energiza-
tion of the relay coil merely by operating the load or
remote lighting circuit. of of a normally closed con-
tact (not shown) of the relay. The present apparatus
provides a very simplified means of indicating at any
switch station the condition of operation of a remote
device through the operation of my improved control
apparatus, _

It will be further recognized that this indication may
also be used in connection with the embodiment shown

_ in Figure 1, if desired, or as previously indicated, sepa-

rate control contacts on the transformer relay may be
included in the indicating circuit,

I claim as my invention:

1. A remote control circuit comprising, relay ‘means
including an energizing winding and a contact means
associated therewith operative from a first operative posi-
tion to a second operative position with variation in
electrical potential to said winding, circuit means con-
tinuously connecting said energizing winding to a source
of power; a second winding associated with said first
named winding and adapted to control the level of en-
ergization with said first named winding, a plurality of
remotely positioned switching means each having two
circuit closure positions therethrough which are alter-
nately completed, a resistor element, circuit means' con-
necting said plurality of remotely positioned switches
such that a series circuit is completed through one po-
sition in each of said switching means and to said re-




5,095,885

5‘

sistance element. and said- second named winding, fur-
thet circuiit mearis conmecting said plurahty of sw1tch1ng
means through said ‘second circuif closure position in.a
pardllé]l circuif with one another and said second named
winding - and said resistor element, and load means
adapted to be connected to said source. of power by said
contact means of said relay.

2. A remote control circuit combprising, relay means
incliding an energizing winding and a contact means
associated therewith operative from a first operative posi-
tion to a second operative position with variation in
electrical potential to said winding, circuit means con-
tinuously connecting said energizing winding to a.source
of power, a second winding associated with said first
named winding and adapted to. control the level of en-
ergization with said first named: winding, a plurality of
remotely positioned switching means each having. two
circuit closure positions therethrough which: are alter-
nately completed, a resistor element, circuit means con-
necting said plurality of remotely positioned switches
such that a series circuit is completed through one po-
sition in each of said switching means and to said re-
sistance element and said second named winding, further
circuit means connecting  said plurality of switching
means through said second. circuit closure position in a
parallel circuit with one another and said second named
winding . and: said resistor element, load means adapted
to be connected to said source of power by said con-
tact means of said relay, and indicator light. means con-
nected to said second named winding and energized
therefrom. )

3. A remote control circuit comprising, transformer
relay medns including an energizing winding and a con-
tact means associated therewith operatlve from opera-
tive posmon to a second operdtive position with varia-
tion in electrical potential to said winding, circuit méans
continucusly connecting said energizing winding to a
source of power, a second winding associated with said
first named winding and adapted to control the level
of energization with said first named. winding, a. plu-
rality of remotely positioned switching means each hav-
ing two circuits closure positions therethrough which
are alternately completed, a resistor element, circuit
means connecting said plurality of remotely positioned
switches such that a series circuit is completed. through
one position in each of said switching means and to
said resistance element and said second named winding,
further circuit means connecting said plurality of switch-
ing means through said second circuit closure: position
in a parallel circuit with one another and said second
named winding and said resistor element, and load means
adapted to be connected to said source of power by said
contact means of said transformer relay.

4. A remote control circuit comprising relay means
including an energizing winding and a contact means
associated therewith operative from one operative to a
second operative position with variation in electrical po-
tential to said winding, circuit means continuously con-
necting said energizing winding to a source of power, a
second winding associated with said first named wind-
ing of the relay means and said source of power and
adapted to control the level of energization of the first
named winding, a plurality of remotely positioned switch-

ing means each having two circuit closure positions there- -

through which are alternately completed, a resistor ele-
ment, circuit means connecting said plurality of re-
motely positioned switch such that a series circuit is com-
pleted through one position in each of said switching
means and to said resistance element and said second
named winding, further circuit means. connecting said
plurality of switching means through said second circuit
closure position in a parallel circuit with one another
and said second named winding and said resistor ele-
ment, and load means adapted to be connected to said
source of power by said contact means. of said relay.
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5. A remote control circuit cotiiprising, a transformer,
a relay including dn- energizing wmdlng dahd a ¢onfaét
means associated -therewith aiid opefative with variations
in eléctrical potential to said winding, circuit means con-
tiduously connecting said eénérgizing witiding and 4. por-
tion. of the transformer fo a souice of power, a plurality
of remotély positioned switching miéans having two cif-
cuit clostre positions Which dre . altériiately . completed,
a resistof element, Cifcuit méans -connecting said plu-
rality of switching mieans such that a series circuit is
completed through one of said circuit closure positions
for each switch and to said resistor elément and another
portlon of said transformer, further circuit means  cofi-
necting said’ plarality - of sw1tchmg means through a
second circuit -closure. position: and in parallel relation-
ship with one another and said resistor element and in
parallel with said portion: of said- transformer, and. load
ineans adapted to be connected to. said source of power
by said contact means of said relay.

6. A remote control circuit comprising a transformer,
a reldy including an energizing winding and a contact
means. associated therewith and. operative with variations
in eléctrical potential to said: wmdmg, circuit means
continuously connecting said energizing winding and a
portion . of the transformer to. a source of power, a
plurality of remotely positioned switching means having
two circuit closure positions which. are alternately com-
pleted, a resistor element, circuit micans connecting, said
plurahty of -switching means such that a series circuit
is completed through one of said circuit closure posi-
tions for each switch and fo said resistor element and
another portion of said transformer, further circuit means
connecting said plurality of swrtchmg means through a
second circuit closire position and in parallel relation-
ship with' one another and said resistor elemenfs and in
parallel with said another portion of said transformer,
and load means adapted to be connected to said source
of power by said contact means of said relay, an in-
dicating light ‘means connected to said another portion
of said transformer and energized therefrom depending
upon the change in impedance of said transformer W1th
the operation of said remote switching means.

7. A remote control hghtmg circuit comprising, relay

means -including an energizing winding and a contact

means associated therewith, said relay means being op-
erative to operate said contact means with variation in
energization of the energizing winding, circuit means
connecting said energizing winding to a source of power,
a second winding adapted to be coupled to said source
of power and operative under-short circuit conditions to
vary in impedance and vary the energization of the en-
ergizing winding associated therewith, a plurahty of. re-
motely positioned switches each having a pair of circuit
closure positions, a bleed impedance element, circuit
means connecting said plurahty of switches such that
all are serially connected in ome circuit closure position
with the bleed impedance element and said second wind-
ing, further circuit means connecting  said plurahty of
switches in the second circuit closure position in a par-
allel arrangement to said second named winding to effec-
tively short circuit the same in any of said second named
circuit - closure "positions for any of said plurality of
switches, and load means adapted to be connected ‘to the
source of power to the contact means of said relay

8. A remote control hghtmg circuit comprising, relay
means including an energizing winding and a- contact
means associated therewith, said relay means being op-
erative to operate said contact means with variation in
energization of the energizing winding, circuit means
connecting said energizing winding to a source of power,
a second winding adapted to be coupled to-said source
of power and operative under short circuit conditions
to vary in impedance and vary the energization of the
energizing winding associated therewith, a plurahty of
remotely positioned- switches each havmg a pair of cir-
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cuit closure positions, a bleed impedance element,. cir-
cuit means connecting said plurality of switches such
that all ‘are serially connected in one circuit closure po-
sition with the bleed impedance element and said second
winding, further circuit means connecting said plurality
of switches in the second. circuit closure position in a
parallel arrangement to said second winding to efféctively
short circuit the same 'in any of said second named cir-
cuit closure positions for any of said plurality of switches;
load means adapted to be connected to the source of
power to the contact' means of said relay, and indicator
light means connected to said second namied winding
and- energized selectively in accordance with the vari-
ation in impedance in said winding. ' S

9. A remote control circuit comprising, relay meéans
including an energizing winding and a contact. means as-
sociated therewith, and ‘operative from a first operative
position to a second operative position with variation in
electrical potential to said winding; circuit means continu-
ously connecting said energizing winding to a source of
power, a second winding associated with said first named
winding and adapted to control the level of energization
with said first named winding, a plurality of remotely
positioned switching means each having two circuit clo-
sure positions therethrough which are alternately. com-
pleted, a resistor element; circuit means connecting said
plurality of remotely positioned switches such that a
series circuit is completed through one position in each
of said switching means and to said resistance element
and said second named winding, further circuit means
connecting said plurality of switching means through said
second circuit closure position in a parallel circuit with
one another and said second named winding and said re-
sistor element, load means adapted to be connected to
said source of power by said contact means of said relay,
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and an auto transformer means and indicator light con-
nected across the second circuit closure position of at least
one of said switching means to be energized from said
second named winding. :

" 10. A remote control circuit comprising a transformer,
a relay including an energizing winding and a contact
means associated therewith and operative with variations
in electrical potential to said winding, circuit means con-
tinuously connecting said energizing winding and a por-
tion of the transformer to a source of power, a plurality
of remotely positioned switching means having two cir-
cuit  closure positions which are alternately completed, a
resistor element, circuit means connecting said plurality
of switching means such that a series circuit is com-
pleted through one of said circuit closure positions for
each switch and to said resistor element and another
portion of said transformer, further circuit means con-
necting said plurality of switching means through a second
circuit closure position and in' parallel relationship with
one another and said resistor elements and in parallel
with said another portion of said transformer, and load
means adapted to be connected to said source of power by
said contact means of said relay, an auto transformer
means connected to at least one of said switching means
in shunt relation therethrough with said second circuit
closure position and in parallel with said another por-
tion of said transformer, and indicating light means con-
nected to said auto transformer and energized therefrom.
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